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(54) METHOD OF PREPARING MEMBRANE ELECTRODE ASSEMBLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of preparing a 
low-cost membrane electrode assembly(MEA) having less 
electrode defects including, particularly, a phenomenon called 
mad-cracking. 

SOLUTION: The method of preparing the membrane electrode 
assembly for a fuel cell comprises the steps of using a porous 

support 72 for controlling the step of drying an electrode and of . : - 

using a wetting solvent and a non-wetting solvent for Jfi ■. .^ ffi, \y££$'?-l 

controlling the permeation of an ionomer into the porous ^ ^ 

support. In particular, the method comprises the steps of ^ Jy' ' ' ' ffi; ••'; : , ^'"'' : '1 v 

preparing a porous substrate having a first solvent existing in 

substrate pores, of applying on the porous substrate a slurry 70 if . j* j: p 

containing an ion transmitting material, a conductive material, a <.^fi^ ffr* ^ V' d ^ 

catalyst and a second solvent having relatively less wetting or "-/■.>/-■ ^ / / >J&m 

non- wetting effect on the substrate than the first solvent, and * ?T^ iJ$* '^^4: ' "X * 

of removing the sufficient solvent from the applied slurry to — 
form an electrode film on the substrate. 
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[#!fif*w«SH] 

[if**l] «ifr^trT*>^5 *Wffi-tZ>Jsm-? 
hoX, 

«u 

[if**2] lfrfE#?Ltt*«tt, Xtt, *» 

* n-c v ^ v \ 7 y *«» s ixfc # y t — *m-c * 5 , 

If** 1 fcffifc^ifc. 

[st**3] twnE*att»Rtt, i y^h 

^^tnifwyfJbS, if ** 2 {rfE^co^jfe, 

[lf**4] ffilBJRlOlffiKtt. ^y/DfWn 

-a¥oA^ <b«f& $ fitz. ?>\s—-ffr g>3ft £ *t3 . ff**l 

KB*©***. 

[§f**5] MESS 1 -<y/Qf/U7^3 
— A\ n-^n/V-zK n— $ J — A% s—rf9/ 

^■**»e>«j*snfc*'/i'-^ , *»fe»i*iix*» ft** 2 

[lf**6] MIB«l©»«tt, ^y/ntVu7^3 
— If ** 5 lzWM<D^m. 
[If** 7] «||B»»m(4K*t?*5, MIBftfeJftl* 

if ** i ^ie«o*& 

[1***8] t&l&Y !7yft^A* 
^-Y^-y^— 1?*>5> if ** 1 KlE*c£>*fe, 
[»**9] 2 *9/—ft'* *, 2 

jB-a^^feWfife^ixfc^/u-^b^Sns, If** 

[If** 10] WIES(f2«)*jitt» /-^/-/K zk 

wa^-tt^fe^snfc^-^fejwisnsv if* 

*2tcE*cW;*ffio 
[lf**l 1] 2oroii7-f/l/A«§^ ^7 

4/i*j*n&*tem<n$i*Rttw<omz.mtii£*iz>. if* 

* 1 t-E*t 

[if**i2] muz^ttT^^vzmm-rzjjm 
-f a-veaaisK mmtw* nm. rv. mum 1 <d® 
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fe Lff^XfieH^ji & LAMB Sr«ro* 2 <Dtm*-£tr* 

[If** 1 3 ] i»B#*U4*Ktt:, iSSttfe, xtt, 

5. if ** 1 2 (cfEtt^*jS 0 
/0 [» ** 1 4 ] tfJiE#7Ltt««li, 1 ttW*ifiJiK y ^ 
h77/Wtoifl/yfJ)5 > if jfc* 1 3 {rfStfeW* 

[H ** 1 5 ] MGS 1 ©*JJ|H:» -fy7n e/UT/u 
=» — /K n-7n/V-/K n— rf9J~- s — 

i&&**>e>«ritsnfc^/i^-7 p *»e>]^six5. if** 

1 2lrfE«O^fe 0 

[if** i 6 ] tfriajg i ^y/n tvur/w 

a— lf**l 5 »r«Bfc«>#8s. 
20 [St**l 7] WEfttmiiKHf**). MIS«*« 
ti^JS t?fc 5 . if ** l 2 ^fE«cC0^j£ o 

[if** i s ] taiE-f *^ea»m«:, i®^ wt^/v- 

^^^^-/■r-T'fcS, W#* 1 2 fcaSR©*8;. 
[if** 1 9 ] mum 2 ©SFflEtt, y ^ / -/w-, *, 

roj&&«»*»b«fifc$jifc^i'-7 r *>e>aw5sn5. if* 
* 1 2 ^e*©^. 

[lf*IS2 0l 2owm®7^/UAj5S^$ix, 
-f/uA©#^r|±JBt«55lic*R»fliroffi{j:tt*$n5, if* 
i(? * 1 2 irlEfiw^-feo 

[if** 2 i] w*ve«*m» ttNk s 

[If** 2 2 ] WIE^TLtta&RH:. ^ 1 <nm&lc X o 

40 &t£<Mbv^mx&zt>>xtemhv^mxh<o , mm 

«R^**Sn. tt*Wfi^9!»-«>lKrfBl»ifi«ttEH:*(ria 
« 2 0»«E-C*> 5 , W*« 2 1 ^fE«c^*ft„ 
[If** 2 3 ] Utlffi#?U4*Ktt. * 1 ro»«Ete J; o 

< mh v °tmx'ibz> faxi*m<b v^mxh v , «tna 
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1"3fcit>ttj!*3ft3i:a\ ftrlB^igxy jJ-tttfflEJfSl 

[nt*« 2 5 ] Me*?u&&tKi*. Dfh77 

ns^-o vmmmztitztf y tm-cfes* 
vyy, 

Hfc^y-^-^-CfcS, MMM2 6\zmHlt<DT±^ 

y 0 

[0 0 0 1 1 

[«M»«i-5S«^iF] PEM/SPEI 
[0002] 

(SPE) g|J*>|5§^£&Jgl (PEM) Sr^ffl-r?,, 

u©) mm**, mmmmxh 

$4X6» AS«J*<R»m»H:, USPN5, 272, 0 
1 7fWUSPN5, 3 16, 8 7 1 (7!7v'7v> 

[0003] #mtttt<PfiS&flMKi*. m«Mt*S«^ 

WKUWWiTt^!' (MEA) <D = ^ Mwfefrf- 
5 0 *R**«}ft|cJ:t)^$nfc^!7— ©a^ h»4, 
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[00 04] 

y«?»3i#ifc«:afc*FU = *h3:3»U Xtf, «SW« 
[0005] 

tfixi3l*S:»*S*fc, IMtffiT-fef^y (MEA) 
©2o©77'n-f 1 mh^MfamTy'u— f-RXT^-%. 

[0006] utmt&mryv -^-et4, ^im^wmm. 
tf**v^»«*#*.t'^**ts. * 9 y -i4. 

O t Cfil:i< WM<d? 7 -y* >Jf&ffi±TZ> z. t id J; o 

[00 0 7] Ift^/D-fftt, *-7°n-fe^.(i % 
ZRlZ-rmmz-at?* y y - St^-T 5 r. ir lc J; o T h 

[0008] ^BjcofiM^^mii, ^m^r-fe^y y 

(MEA) Srfpfil-rSfcfefr, -ftyfiS 
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5 

-^mizmmzti, mi4, Kjftxeni*5v^-c» wow 

[00 09] 

timn^mm 1 o *k ^mm^m^mxm^nxi^ 

«»K:«fflW«-C*>5. tWWtiiOll, ^fvu 

fc#>Hgn2 2, 2 4 5r«^fc^77r^hyB;y^l 
8,2 0, H*>ry h2 6, 2 8, #*(DS^g|S3 1, 

3 3Srflx:fc^*«5(t=iU'^^— 3 0, 3 2, tt>' 

mmmwRummT-K^y 1 2&$tr. ^777 

-TF7'oy!7, 13^>ry bRXfmM^ — ©2o© 
ffi, fiP^>, 1 8, 2 6, 3 0M2 0, 2 8, 3 2(4, 
tfXR.Xfimmkvk^&!3 6, 3 8 <t#*^£4x5 0 T/ 

- KttiRffi 3 1 y- 3 3 (4, 

[ooio] mmt^mnnm 1 o (4, 
^-cfo<?> «fctr*«3 9*»e>tt*&Six5SMkfr-e*>s. 

137, 3 9^P)©^I1 ^Wtf^&tffllSfEl&iG^ 
^3 6M3 8 StjIoT, ME A 1 2 coK*MB!l— ttt» 

•r*. ^©^^w!tiisfg3 6&i>*3 8(4, * 

[0011] HI2I4, *fitI57ty7*!J 1 2©1 
BSEISr^b-O^o 02S:#BR-r-5t, #TLtt@^4 0 
14, ^!|SHR'JT-T / - K 4 2 SrJ&£ b, SHSffltt?* y — K 

4 4Sr^J5gi-5. T/-K42I4, B^Jjfy-^— 
(SPE) ^4 6(^419, *y-K4 4a»fe»iSh 

5. SPEJ8I46I4, ^m?&l 0l»lO£j&«r*J»fc:-*- 
5fc#-f*>i|i££t§#H-3o ^<Ofj»t, ^»4 

SrMHSfS. lot, ttfti 0 COME A l 214, Sl» 
0*12^15 0, 5 2tfSMPS«rRST;fc#f£T , JBl4 6 
SrftMb, gilB£4 6<DJ££(4, ii5 0, 5 2W^C04 , F^ 
BIW£5 3C0ff$T-fc-5o #*Wtffi4 0, BP*>, 7V 

- K4 2SO!*y- K4 414, 3Sffi5 0, 5 2©»Jtt 
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^lot^v^x, Bi4 6\z+fr\zmm£tiz>» 

[0012] 1 0£lS^t§-C(4, &*coflffi4 0 (ry — 

K4 2, *V-K4 4) (4, JSI4 6 <7>{iJT% 5fc* 

fc) ^777-<h->-F80, 8 2 SrMtr-a tf. (H3 

ot, jni«>^-h8o iofflKee&ax-s. *y— k 

SttWtt, ^2(Oil5 2i:, i2»v/-H8 2t<D 

h8 0, 8 2(4,^0. 019cmM0. 0 3 3 cm 
(7. 575^1 3 <Dm&X"hZo 

[0013] *¥£w<Dmfttf v ^—mm ope) b&4 
6 (4, 4 ■* veasm t b-c mammwR-rinto $ 

V>5„ *1»4SPE*I4. *B^W#^-4, 2 7 2, 
3 5 3 -§-,R.tf 3 , 1 3 4, 6 9 7 -§-, &tR:i, TftMv 5 
■f — "7VKI , S29t (1 9 9 0^) ©3 6 7~387 

[0014] s PEii*)V'- b\~i4 jr^&mtmmx* 

*^**Stsfji<~7*mz-Xte«), ®.?>v—-7<r>o%\ 
oro^f ^-v^(4, stfy-^— -^y s>*;*K4!j@j£$ 

[0015] ^ jr^iz&mnm. *M£$hp<p ? 

si?- •? blntcx /u* ^^BtSTKfP^ (hydr 
ated sulfonic acid radicals) TfcSo 

[0016] zn<b<D-<(*^*z&mm<omx.tei'— 

a£(4, ily y^b^/u^V'Ift (perf I uoronated sulfonic 
acid) #y-7-«S?«-C£><?, ^mW'PT'tt, JRWJg 

(sulfonated perf luorocarbon) rof^T-e*^oA§y^3 
^£^14, -7-7^ ^-v (Nafion) coffin fE. I. fa 
jKv • ^ • ^-7^.&C o(-4 ?)|S5B$ti.TVN?)o 

ftfe^»t>»(4, r •+>• t ^.&t>*r -y- 1 -ft^tti- 4 •? |g 
&<d* /-7-(r4t> «fSSr#(4 *ri#-e*5. 

[00 17] 

CF! = CFOCF2CF!SOiH Xt>* 
50 CF! = CFOCF2CF (CFs) OCF2SO3H 
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J4, »3HBP*>Sfi«-e*>5. IMSi&^tt, **W7X- 
<DWLikX-&> <9 , 7V — K4 2St7^y-K4 4(r*5lt5 

[0 0 18] 

H2 = 2H*+2e 

1/20 2 + 2H*+ 2 e=H20 

±fiM*l±» *TNfc5. ASWfctt, *J*»£LT©* 

*n*:i:.#WE**r«l|lUT«ai*»b*9iab-C»Sfc* 
[0019] *»rt*?**«t4, SK"?* 9 , WMfc* 

m«¥K)K4 rtS&«?*$*T*«>£IHI«J*lbtt, TV — K*» 

fe*y— k^»-t- (h + ) *sinafe$iix*i#«)*«>«ft 
^«t-57kco^, Antf^tuDMa&fK xt;, #y 

— K*»fc7V— K^WtM? r M9fc1& (back-diffusio 
n) j d»fe^C*o *« ! «ft«&U { in»cB8aufc«» 
RfrW:, *H#S*#-f§-5 , 272, 0 1 7t ( '01 
7) 316, 871t ( '871) twfE«c$4x 

(mud-cracking) j &ftMlz$£'P £ it Z 7 o 

mr-cjls a*. KJton 

[00 20] ft9R*fttrtttt£4K& . TKUfSfc 

5o Kfc3ni*.-C, ttjKft&lfrTtti&f*, S1&4 0&II4 
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fflMEAl 214, 1814 6£rWL-C*5f9, &IBS«0f& 1 

!2©MtI5 0, 5 2*smM*Nrc. 

ffi5 0, 5 2<7)P9<^4 , ffflJ8lft*£5 3-Cfe5 0 &*<7>mM 
4 0, BP*,, TV— K4 2,R0 { ;*/y— K4 414, ^ffi5 
0, 5 2©J*lSt5#* lofc*5^T, JK4 6K&#U: 

[00 2 1 ] 04tc:^$ix5«t 9t-, ii4 0cz?#* 

io (4, *^(c*b^< ^«$Kfcto^^-6 2 *m$-tz>m 
mmm* tm&z jvtz.m*fcmr& 6 4 1 , s 

ti5„ T/-K4 2*Jgjfti--5 6 0j4?, #y- 
K4 4Sr»j*i-5^SR«t J F-6 0 tSi5 r t £H 
tz.\\ MKiADtLT, 77-K42fn-f^7 , Lfctt 
g&4, * y - K 4 4 "C a —7* 4 V ? b 1tmm t f4S* 9 
#5. ftatt^XtWWfcn-- f-f Vi7*(75#ttl4, T / — 
K4 2M*V- K4 4lC^tb-C^/£-5/4 s , 2cW|S 
4 0<DS*«)1Siti4, -ftil(O^T'(4, 02*»fe*feiXfcBI 
20 4<0ifc*gB#T?*i*ft5J:5K:, -«U:i*S©L-C^ 

[0 0 2 2] H*>f ^SrSJSffllffiBte 2lceSli-5fc 

V) ea*t^6 4(4, 11^4 0<£>#*£itL-T#lSi:£ 

n, KiwttMfBo, 6 2 ts^stt, ttwast^- 

te±«?W/*Sn**»oartfcE«$ft5. Hot, El 

4-e»4, ifeittfi6 4tt, «*&trftMieiftT-6o» 

6 2^rlt>9iaA/T*V^r ir/55S^?-C-#-5o 
[ 0 0 2 3 ] J^ijffi^-te, /hTLSrWfiKL, :nb»M 

(4, #tj2^-/>— h/i' (nm) 1P*>2 0*^ Fd- 

;t, JLo, *^J2 Oty^- N/HP* J *tj2 0 0^-^^ h 
n-AJf©fffl (t-YX) Sr— 4>ra 

-r?>^:*ffiW(4, mVgmfi^S^ BET» 
tUfS^M, BET*ffiat4 > 

ffl$tt^«t5l-, loX(4^rttW±w r?U 14, fF^TL 
[00 2 4] MEAI4, SJES^WW, BP*,, ^STJ^ 

»4, -JL«FJi»«t*S8S8*$nSi:. Affft 
50 «1®Sr#m#»t-5 3ooS!pf4, ttttOB^O^r^-fe 
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-r-|4, ^-7^^-^T"fcS„ MEA<D«©»i£<D#?L* 

^t^ms-t-So me>w?£#i4, mm&mzMi- 

5, iS^LfEffl (wetting) , tttftftKCttV «g> LftMB 
(relatively less wetting) „ ^V>I4, Uf^ffl^Sf 
L (non-wetting) tv^y-tpl::, ^cottfflffifillc^o 

■cwft^tfetva. ^-^bttfc^tt, ^mm<ozfu± 

[00 2 5] #380! tt, a*$nfe««t^ 7 y 

[oo26] b < mm&KtiE. 

&MXfoZ 0 #?Ltt*Kf4, 0. 0l^oyM3. 
0 5? nvwt6liBI-S-5#?Lf->rXSr^*,#f) 0 :©i 

0. 01M2. 0 5^n^SM*bV>©H-e*> 
9, 0. 0 5 75MO. 3S^ny^u^Itfc 
3o #SLV*»J»ft3Li*fls«, MPTFE (ePTF 
E) P'^^AXIigfaw^L^WdFL^XSr^foPT 
FE (*!)f h77/^oif uy) 7^/UA-t?fc5 0 

ptfeii x^n^ (ztmrnm) t VXh%ahi%X\,^ 

?L*l#tt,&tmi*l4, *B#fF#^- 3, 953, 5 6 6f 

(4, ^M-r-Y y^^lfC (non-stick substance) XffiM 
$nfc*mSr*tr. m*»#?U4*«l4, #:£L<I4, % 

mm*jm&om bL^fes. ^c<o^m^m tz «t 

SrSoS L> tt^fllco 5 < 1 1> 1 oas*««:3Sifl L 

O. 0 1 S ? uisfrb 3. 0 5 ^ n VCDfBHs £F 
£L<I4. 0. 0 575MO. 3 5 ? u >(Dffi,fflKhZ?L 
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t£ft&<Dj?£f4, §1*1X14, 10M2505^n 
>\ £f£L<l4, 2 575M1 OO^^n^WtSHlrfc 
■5. Ltf>U #3?Ki$v^*£l4, fc9fti\6*JSL<, + 

n>-aiEK:»<i-«r ««9*«Srt>#?Ltt 
S„ «M97L£K». #£L<f4, **)2 0 0tSWfia 

x\ *<nmx&&m&-rz£?Km$iztiz e mmvu 
n\x m2oox:*x<nm.mx\ *<omx&. tsstf 

[00 2 7] #>?Lt£3d$#WMft5#®l4, 

^7D- X(4, ***«?V^i"Jx*»Sr*^— T-5J:5 
lC^0$nTV>S o ^7 y-i:V^7lM(4, ifi*. ffi® 

MX.?,,, mmztmte, fm^timmmm. m-hm 
mx°h<Q. Mm\-zmmft\ai&mx-hz<, #*u^«« 

14, 0iJxLi4, -7=7=5~f- (Pt) , s<7i??J>, (Pd) . 
Ptfil>* ; ty7'fy (Mo) (P&JRS^*, PtM3 

(Co) o&i&m&yo. p tsut^f= <}a,<d& 
ms&vo* mmz^ ptjH/7/ (sn) n&M.m&m 

AD^ttSo *^y— 14, 7Ky^h7 7/u 

^iS^a (ultra-sonication) XI4*:'— tv- $ y 

(ball-milling) ifc^fflftflfCtM? J-r1l:^S 
K5„ A^^C^y y— t PC0¥^*t-y-'l'X|4, 5 0nm 
M5 0 0 nm^>t5HF*3i-fo-5o ^7^— 

liigSLT, m^55>tfefeW^J;9^5>nfc^7y-t 

50 ft**fc«E3t«Ntt : ?-1*-'fX < t9/hS<4^ntf*5>-f, » 



-6- 



// 

[0 0 2 8] HI5»4, «*OT7 0t'W$WcMPT 
F E 7 2 Sr^LTV^So f&m?-7>J — 14, ft6J&tf>^#at 

0>*T?#?Lte*IS 7 2±lrjE(f^n2.„ ftifegiUf (4, fltSE 
17 0 oolS^B 7 4*»e>£?U43a*{*7 2SrjiU7 , c^O 

3gl4, M^T-fir -5, i*v!4, *Jfc0>aK*<Dfc«f>«>J|J 

ti. mm\*. !>-*»&BS**sn5. ir 

[0 0 2 9] »flj$nfc-*i'*l*J0>»JfltH:» -O-^/m 

-T-Sr idSTf#«©-c, «*xe<o 

±«?n^ h4««mSr»J*i--5. ®fcfegiUil4, 
#J;tl4, 7~3. 8Mpa (250~550ps 

-eti, 4 its-*— (4, :©E 

^t#^-5„ 7y7^s#?a«S:^^-5?a«T'ApxMs-r?) 

5. :HI4, W^n-fc***, ttjRSfrfcflfeftJI, BP 

f»l^i-XigSr#5<Ot?te^ (decal) tP? JiHTfS. 
Ss^rofc # tf>aMffl#?Ltt P T F E ^«coilAD $ tl1tm& 
14, PTF ESS^li7 ^ /UA^i^Sil^S t 

-c, «tioi^«f4aw:*5. i£i4, mmmz 

twilipwfij.614, mttrtfcH&sflSSitx, SiH/i'^oK 
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[0 0 3 0] ^^7°n-fe^.(4, El 6 K^ftTV % 

#7 2iriIin£*v3o ^^^7 014, j&*fe£;h„ 
Hfe'l'^TOIi^OSr^tSo 1®4 0, 7 0 

VK4 6WMICfc4^JlT, J»4 6t-ii5ia7 p ^$*t 
70 14, ««<©JfclMW6V^S*tt, #?L1^X, XV, £7" 

[003 1] 14, ;*363U©Wrx? 

(fluorinated hydrocarbon polymer) ^, XI4, i©7 
yfctfl)-?— (perf I uoronated polymer) DS, P 

tfe* if <o&mffix.*/i'*r—iptw>K mwL<r>-k.mz.®. 

vu, s-7*f/W7;i'3-/i' (sec-butyl alcoho 
I) , t 7P (tert-butylalcohol) , S 

50 S»^n-fe^«)W^»«S:aSJ!lOLTt>J: 
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*U *> a— yi'iSiV-tnfewaE^'ttSr^tf. ^ 
•5„ Cl4tt>f4, C2 7!;MC4<7>~'ffiT>'U=i— /K IP*>, 2 
*«P>L*«l4*-e*>5. ^ttPTFEfOi^Cli, 

;*3§9?a>@i$<E>;fc«>, y*y — /Hi, C2XI4J; 

T, *ffl***tttt, ^2 0 0^?©^. StH:L<(4 
li, ft 1 1 0 , C£tT«>»j!SS:*t-**ttE-C*>'5. SWd 

mm) mmm<o&nvst±. w*.^*yxc-7 2 
$ft(4, #j;t(4, T'n/^y— /k /k y^y — 

/K 7X«SttftXfJM^7/wa- /MIS, l£VM4, tK 

■7^/u^|4, zk&tfy-^y — vH^^fltt-C-fcS^, J; 
SUftcrA^-zP if) 

(StA/ifW^^-y-r-tt. ffliJSUf rt(^5. * 

»KfiB-efc5. t<o^tvx. imbismmv-aG 
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[00 3 2] ±Sfibfc»«IKb*fc»-3< i:, 2o©g* 

^-T^-y-v— ^roiSsfiT 0 ^^ (E 7) c?f£, tsiriuc 
y7-yn #*(D«rm^4 o, 70Sr«^.fc«!iKJIt 

4 6, Rtf, £.*«>«K4 0, 7 0»CiB»$^^*f 
«• 7 2 £^tfo #?LttS»JBSr#jtfciMt«r-fe y 
ttKS^u-^Six, tS40, 7 0^0«^4 6roWtr?fi 
H*tt-&Sr»fi6-t-5. *?Ltt»K*m 7 2 14, jfe&ttfe 

2fl 14, me a wSlattr tilt 5ry— KXifcfc y— K<&SK£ 

(4, *&te3a*{#-HbTte/aTOe-e*>a. -n^eis 
fc^stv-c^s. 7 814, mm^nmmR7 

2 fc«#L4»t*btf4 5>*V\ *#fc»v^?Ltt»K 7 
2(4, 1 vto^-— V— 

v^HJti:**. #5-?Ltt*35l?W!|£f7 8(4, gtB&£tt 

T'n-fe^wMl::, •? S^mite#?Ltt»« 7 2 i 

iO V\ r (4, ^^n-fe^SrilbT, #TLt4S«t# 
?U4^Ki9W^(.i:cr)M-e*t^$tv^(7ix(4^^,-f, S5?fl 

K9I7-8, m i <D&ii&mmm 7 2 , m<o®®4 

0, ^ty{s*l4 6, M2(0#?Lt4 
S«S '7 2^m2<0#?Ltt*3S!3S7 8 

^ o? 77 & KG* *S>F Aas r r n - ^ % m v > 5 i # , 

14, ^yLttf^n^ (SSSiffi^) Wi(6f^b-CJ;«?a<^i 
?>i^TV^-^>, l)S^!)fh7 7^nif uy (ePT 
FE) T-fcSo «t7ny (S^SSI) 3fi 

(4, #?U4, fiP*>**t (clothlike) -e*»tnfl>5:b* 
50 v\ 
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[0033] mmxyv-^mm*. mm±.\z.mwzti 

S3 os*%(D^^-/^-^^tf 0 r<z>4&<g\ — 
^ (ffir*) «rft<offljfeOi6j5at&wK*^a 

0. 20 : 0 : 1<^»5H^*>5, £F*L< 

B\ 0. 25 : lTbmi : 1 <7>f5HT-fc5 0 
[00 34] /Pt^ACSU, Ml^i5^Stt5 
<t5^ % jK*fcj^r5>f ^-/-^-^fiittlb. 8 : IT? 

ttm&, 0. 15: 175SO. 3 5 : 1 CO^ffl, BP'b. 
^^y-t^Ift^ll-CH:, 1 3%M2 7%<Df6IS 
lJl*5o tV^iH, 0. 2 : 1M0. 3 : 1 T? 
fe<9> *9 y~*OBf*WMrr?ra:, 16%755g2 3% 
-C*>5 0 yPtXAC»tt, Jt*0. 2 5 : 1 "CUR 

/ ^t> + j^*^ «p (D 2 o %^«j^-r^o 

[0 0 3 5] ePTFE$«f^*SffMlt tttt/lfr 

/^n — /V (I PA) ^ei^t7^t^S (-Iff 
%) XttI PAJi, *£k xfV—^Epm (screen-pri 
nting) , SSI (painting) , Xte, «ft (spraying) 
ov^i*Jx*»«)#«KJ:D3a*flcfc|lE«S*tfi 0 I PA 
tt, e PTFEfc»UTi»bb*a-e*>Si:#^feiX"C 
V^ 0 *tfj^S^fflV>T. ^t£ttW?Li*I PA, Xtt, 

L&tf(ST$*5Ci:lc:J:5-toauiS:«|&i-5 0 IP 
AXt«-:7 ^ ^^Srfflv e P T E co3t«pf*:T*^?L 

fcSr«J!W5i:5ir*:?>ix6o IPAIt ^ft±^fv> 
Jirt^*64SE^9y—olt*Sr**Ki"4o e PTFE7 

*^y — fliajf, **y— vepak xtt, -^-f^- 

Di/K^-f^^ (Mayer-rod coating) &i?coflr;i£ 
(Dn-f^Wa^?LttePTFE^«li 
*£*x3 0 ^-J^oyK (metering rod) 

3—7- >f^tt, y->-fP«iJIP^^-7^ y^/D 
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fcePTF EJ»±-CftflftS JX*o #TLtt*KH\ 7 5 7!? 
S300/imO«lOfl[jsSritt5o 3BW«)atYX 

0. OlTSSl. 5/im, <045ffll-*>9, 
¥^S:tlttt^f^, »*b<tt. 0. 0 775^0. 

[00 3 6] SiIi(j;2oWIgT^tT$tl5o = — 

[0037] <BW«>»ritfciK6v^r, te^Mv utte» 

Mxifi 1 4 6°C^*dV^T, ^3. 45Mpa (5 00 p 

s i) -ey^hr^y^^o ^u^nsisi 

[00 3 8] mm&nf^ZMUy P U^%fzfo<D!&7£(D 

asu m 2ow^i 9 otswias 

"C, 1 2^i:Iot, #*Jl. 3 8 — 6. 9Mp 

a (»20 0psi 7b3i$} lOOOps i ) <DHit)~CM 

[00 3 9] ffiaL^W^XSH:, *F*L<tt, 

lot, S2. 1— #J4. IMPa »3 00ps iJ!; 

I|]6 00 ps i) <Dj£Jjx*$m-tZ>^t&x*%Z>o 

[0 0 4 0] «F*bV^#^JTi^ *2^<E^*^Ip]«f 

So *a^u^xa(oinfcte»sixa-?-7>f^-^K* 

5 0%^ T^h $ < T t> i V \ «^ wtt«^«K*:<7?teap 
fc 0 r^ft*«l:J:?4iShfc*ai«iill *^8 

[oo4i] *ju*3a*<m, u^«offi«n*a 
50 cnfcR3esn«to^w:*v\ 
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(091) 

1. **B£*U4#US«:W-*-5. pTFE (x7n>- 

i&mZiitz, &Rtt, 8 0-9 0%©#?L*Sr«r-fe, 
0. 2 5^n>'W5p*&?Lf-'fXSrfiFo-CV>fc. 

2. (ttiX7y-iS> XC-7 2^*V (Vulcan) 
jtj—iS-y (7ffa-tyy ( tf-(-^OE-Tek 
tt) ±l:S^nfc20ti%©PtW1^7^ ft 

D\ i olt%<ot7-f tyg* (y^->3 y • 

^-efcofc. 2 4PMoicEc#*--rt'$ y v 
^f^H*s, 20 0^//-hyw (o. 2^oy) #i 

3. Hi%©t7^ ^v&^tr, ^yyn 
fcVUT^=> — (I PA) co =— 7>f ^-e^tftfast;* 

5. *i^7!;-iis, fii o^ffll:lot*!l2 5tt 

it©SWi|< £4x5*7?, 

6. ^fl£*S, 4~5#H, &J3. 4 5Mpa (*b S 
0 0 p s i g) roEAWTT'l 4 

7° £*ltz<, Igt4, 110 0 fflflllt 50^d 
[0 0 4 2] Lt, 1 7-fi"V?r> e PTFEj 

(7 P oir^.B-*f^*!iaT7 P D— ^) IPA^5 e pTF 

*-hfcfiKP gfifc, 5-80 fi*%©tt«JStt*m<0 1 
^7i»*-y-, i~3 0Sl%©-ft/?-§ijiro 
9^7A©t-^- Rt>\ I?>LMXI4if.LM 

m^m^mvx. r^-^mtt. mm^mhvmm 

[0 0 4 3] #*±0>«SKn~5»<< >^ (#fi) fi*% 

ftj£<om&<D&m&Rvw*\zft'*TmiRZixz>o 



(10) #12002-1 844 1 5 

n-x^>"^£3i*tt(75H^H4, t^P^feti 
ffl(±5 75^8 Ofifi%T'fcSo m$k±(Dtt%l<Dtzlb. 2 

0fiS%«SjlK$nSo 

[0 0 4 4] J^*(w^-r^^^-y-^— CDJtW, 0. 2 

0 : 175M2. 0 : 1 ©ISBrtKfc 9 , $?£LV«6ffl 
(4, 0. 2 5 : 175M1 : l^fc-S. 7'a±XBlZftl, 
T!4, K*^"r5-Y*>"^— «?Jt**S0. 8 : IT?, 

n»^sin$ttfc 0 *7y-«frt?tt, »t»tsifr 

/0 Oit^(4 s ^0. 06:175^0. 1 5 : 1 (D^ffltrfc 

9, bp^>, y— ft<D®fc<Dmmz.Lxm5%7bmfc) 

1 4%T*fc-5o #£Ll^5ffll40. 0 8 : 175SO. 1 

2 : 17?fc«?, *7 y — rtcO@fls<7)fia{CL-C^7%75 
SJftl l%-Tr£-5 0 7"n-fe^Bte:*f LTI4, 0. 1 0 

7 : i <Ditmx\ mm&fftotnt. 

[0045] W * V y — ^MBOJ-^^ -Y— a y K 
=-f^y^i?)5:W ePTFEjfi»:«I 

14, ;©i^i;iiMT-4^. fcfe^t*^© I pak 

20 SHUT, ^fr— W^^-/-r-(OgfctJ/4 5 #fe-r-5„ 

[00 4 6] •7°n-fe^.A{i*3»t-5 , bK'i:PlC^Ma^ 

[0047] <E^fr*S««Sih/*:«, Vcmm^b LflUB 
fin- ^{?<Dm*)\^ 

*K49, ffeWSns. *V^*y-A«aCH:, ttttB 

[0 0 4 8] ^nir^A^^tt^t^irlRjCi*^.^^^ 
40 -f ^OlBffctt, ttfflEW CD 4 0-5 0%<D 

(«2) 

1. *tt*att«3fi**-rs. PTFE©*fi7^u 
A (r7ny (SftiffiW) ) ris«MgiS*u ISi:ttffi 
ffl$nfc 0 S*fi, o. zmruisaiW-mi^X-es 
0 — 9 0%co#?L^Sr^fo-Ci/^c 0 

2. jS«^7J-^ XC-7 2/^>i;-#> 

a»snfc2oii%^pt^i^5^ sfi* 

5^ Pd-^ftg (7 7^7. ^^.^V, SE-5 



-10- 



19 

112) o9^7ASr^A/T?»j«sixfc. nw&<r>m& 

14, 6 0%#zk, 3 5%^7;Un-;Ui (/-^/— ;K 
I PA§) T-fcofCo -T /KTDjIADW 

©6 0%*T?±#$-fr5t»»lllSnfc. 2 4^l:E 
Sifi-zi/SUy^HiS, 200t/^-h^ (0. 2 

3. M1^7!)-MSl;a-7^^$nfc. 

4. tta^5JI— 755 1 0^K^iSo-C2 5feft«4 

5. IBW^^-f *v»«Srfflv^T±»5 snfc. 
i"57c#y A-7?;fe>5„ -?-:7y ^vft, BfS 

7. i|fc¥#l4, 4~5;»-W, #&3. 45Mpa 0^5 
OOpsig) <D!£tl<DTX\ 1 4 6"CT?«^»Uri* 

fa^u^tut, j»t4, 1 1 o o<D*$mm&\zmvx5 

0 5 ^ d >-«DJ? $ SrtJpo ft ^7c 0 
(MEACOtt^) [21914, fi*(D/nt^AKO!B^t> 

K^$ftT^5. MEAi4, MEA©7y-KiM* 

y— Kffljo?p?*-c2. 7*&-*#xButM mnRxm 30 

ft, Jlft (4, 1. 3/2. 0 (H2/££t0 © 

*fc**ttJfc-eaEi*;h.fc. ±3*Ufc<t**lftJt (1. 3H 
2/2. 035^,) a— y-tf— -> g y (utilizati 
on) oftfifStSWtSr 3. Wf&SEASJx 

fc^ro* (*yHBt) 14, jK»W6«*ff»bTV^v« 

tV y-t?— ">3 V14 v ([H2, in]-[H2,out]) /[H2,in]t 

14, i*^tmwmmft*mm£hzm&. o. 77* 

/K-ftt), flsi£*BMttH:. 1/0. 7 71^L<, EP 
1. 3H2lr^bV\ 
[0 0 4 9] #J;Lf4fMfi)EE7J, Rj£*Wfc 50 
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iii4, i^cp t d— r-o-^MLx^m^ux^^t 

S^tSr i?)S-C'#5o ^n-ir^AST/BroME 
AI4, 0. 2 A/ cm 2 ± !5 ffiV^SS^^^JVTffin 

<fc9iS5V>fltijf&®Jrt"i4, T'n-fe^AiSlt/BJritlf^fjn 
7cMEAf4, #lMEA±9fe, fi#l=*fr 

10 0 5 0] MEA(7>m#-t--52p«l**tCJt|!?OS^ 

tefflSiXfe, 0. 2mgPt/cm ! /lft»°-T-( 

>^tttt:*5»73 2 0I1%P t//<wyxc- 7 2 to 
ft (E-Tek) ^nt7 A&tfB 

*)-rS*ja^i-7-<^->'n-T f ^>-^il(4, 0. 5 m g 
•TV 4 c mi/mMo)*— y—K&Z n £ TiSJLtii 

£ft7c 0 Lt5>L, rc0*ig/i-^7^^-^a— f^y^t 

t4, ftuggwttjf «fMk»w*p tcD*s«) 
[0051] #3§93(4, &ofr<Dm&*&-rz><, r.n<=> 

KMttSSSrfeffltSr lyi:, MEA<oSi5tl- 

iSKStt«?#*?Ltt*«S:ttffl+5 r. t (4, 0iJx(4^FK;- 
±5BU7tJ:5l', #?Ltt*«l4, *««>BSi*«)fc 

oir^t^J; !9^bnfcttffil4, JtttWJ: t> iSWfiS&tf 
T-SrADxbttfc^li^f?, -7- h y ^A^^-VXI4* y !7 

{4, «*4»H>©9l#«t<Bi9»v^Sri5«i:i-S, BMQ 
[00 5 2] i: , *«W»4, ig*J*-v 5/ 7 

[0053] #3§0j!f4, *<ot&^t>><omn : mm<Dm&.*> 
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iwmniiismttmt] 

mi] mitt. *mwi-mz>mmMT^^7vzm-t 

11212] H2tt, *^(^5Klffi7t^!J»»rB 

[03] 0 3 He, m2i:lRl^^J»«^T-k>'^ywm^ 

[04] 1214(4, 0 2co#y-K«co 1 g|5#cQ#;;*:0§r 

[1215] EI 5{*. #?LttS«±cD«^f £^iig:i£0-e 

[1216] 1216(4, #7Ltt*«!-«®tfliE^7y-^^ 

- h^MEAA^fi|^-r7°n-lr^com^;l2I-efoSo 
[El 7] 1217(4, m 1 cO#?Ltt&«v'- h , T/-K, 

[1218] 1218(4, 0 7(^©Lfcft?ffi£r^U Vmt& 
(4, =§-^cr)#?U4S«->- hrov>-rncDfliJ(ct ) #?Ltt* 

[I2I9] 09(4, jt^^n-fe^AST^B^itJ^^ 
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20 



±mm'mT±yy'v titrnvx^vtzmx-hz, 

i o mmmm 

12 mmmr^yyv 

4 0 #7Lttfl* 
4 2 T / — K 
4 4 * y— K 

4 6 @W!)v-i«ff (SPE) 18 

5 0, 5 2 
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(54) ELECTRODE FOR FUEL CELL AND ITS 
MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To improve performance of 
a cell while preventing drying of a film in the 
neibourhood of an electrolyte film and condensation of 
water produced in an area apart from the film, by making 
mufti-layers of catalyzer particles using carrier 
particles which are weaker in water repellency as they 
are closer to the electrolyte film while using plural 
carrier particles with different water repellency. 

SOLUTION: An electrode contains catalyzer particles, 
electrolyte and water repellent agent The catalyzer 
particles are composed of carrier particles with an 



active metal, preferably platinum, carried on them. 
Carbon particles are used for the carrier particles, 
however their water repellency is not uniform. The 
catalyzer particles are composed by using particles with 
different water repellency and making each particle to 
carry an active metal. The each catalyzer particle is 
then laid on a porous base material one by one. The 
porous base material is to become a difusing layer in 
the electrode, and it is effective to use water 
repellent carbon paper. The catalyzer particles are laid 
on the base material by successive pressure filtration 
of suspension containing each of the catalyzer particles 
in order. 
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